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Industrial Goodwill 


By JOHN R. COMMONS 


Professor of Political Economy, University of Wisconsin 
225 pages, 5\/2x8. $2.00 

Manufacturers and engineers of the country are facing an entirely 
new labor situation. 

All the world is talking of labor problems, of labor adjustment, of 
labor management, of labor unrest. 

What is the root of this unrest? Is the wage system responsible ? 
Are living conditions to blame? Or are there deeper causes ? 

John R. Commons—the foremost student of labor problems, known 
and respected alike by capital and labor—outlines the trouble. He 
knows both sides of the story. 

This is a book that takes the middle path you are trying to find in 
this labor muddle. It is fair. It is honest. Its sole aim is to promote 
better business conditions—to promote industrial goodwill. 


Published January, 1919 


American Methods in Foreign Trade 
By GEORGE VEDDER 
204 pages, 5\/2x8. $2.00 
A guide to export sales policy. The book discusses the methods 


that have made American sewing machines, pianos, typewriters, auto- 
mobiles, and carpets known throughout the world. 
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News of the Current i 
Engineering Progress 


is a necessary part of the education of the engineering 
student. Especially now, when changes are coming 
with lightning-like rapidity and the whole field of engi- 
neering endeavor is dynamic with possibilities for the 
man who is thoroughly equipped to apply scientific 
principles to the solution of the tremendous new con- 
struction and industrial problems of the Readjustment 
Period following the war. 


Whatever the Engineering Field 
in which you intend to specialize— 


civil, electrical, chemical, metallurgical, electric trans- 
portation, coal mining, metal mining, power generation, 
machine design and construction, the selling of elec- 
trical supplies or service— 


There’s a McGraw-Hill 
Engineering Publication 


ready to serve you promptly, fully and accurately with 
all the important new developments, advances in prac- 
tice and improvements in equipment. Each isa recog- 
nized authority in its field, with wide circulation and 
influence, standing for the highest professional ideals 
and devoted to the stimulation, reflection and inter- 
pretation of the constructive thought that will lead its 
readers forward. These publications are listed below. 
The field of each is indicated in its title. Sample 
copies and subscription terms furnished on application. 


Power 10th Ave., at 36th St. Electrical World 

Coal Age NEW YORK Electrical Merchandising j 

American Machinist Engineering News-Record t 

Electric Railway Journal Engineering and Mining Journal 
Chemical and Metallurgical Engineering 


McGRAW-HILL CoO., Inc. 
~ 


Westinghouse Men 


The men who will design, manufacture, 
sell and install Westinghouse Apparatus 
of the future, are preparing now for 
their work. 


The Westinghouse Graduate 
Student Course is the connect- 
ing link between the technical 
school and engineering work. 


WESTINGHOUSE 
ELECTRIC 


It is a train- 
ing in applied engineer- 
ing in which the young engi- 
neer is thoroughly grounded in 
the principles of design; the details 

of construction; and the operating 
characteristics of various lines of ap- 
paratus. 

The practical work on machines, wind- 
ing, assembling and testing; the experi- 
ence in working with practical men ; 

the conferences with mature engi- 

neers, and the expert supervision, 
complete the training of the 
technical graduate for his 
engineering work. 


Westinghouse Men, as well as Westinghouse 
Products, are known by their results. - 


Westinghouse Electric & Mfg. Co. 


Educational Department 
East Pittsburgh, Penna. 


it 
: : 
3 
; 3 
: 
2 
4 
; 
; 


New Books and New Editions 


NOW READY 


Applied Mechanics 
Votume II. Strength of Materials 

By Cuarves E. Futter, S.B., and WILLIAM A. JOHNSTON, S.B., Professors of 
Theoretical and Applied Mechanics, Massachusetts Institute of Technology. 

In this book considerable attention has been given to the logical develop- 
ment of the subject. The fundamentals are covered, in structural and 
machine design and in the ordinary problems of engineering practice. 

xi+556 pages. 6 by 9. 282 figures. Cloth, $3.75 net. 


Sewage Disposal 
Second Edition, Rewritten 
By the late LEONARD P. KINNICUTT; C.-E. A. WINSLOW, Professor of Public 
Health in the Yale School of Medicine, and R. WINTHROP PRATT, Consulting 
Engineer. 

In addition to the reconstruction of certain chapters, new ones have been 
introduced, treating of the newer processes of two-story tank treatment and 
purification by means of activated sludge, and also, discussing the selection, 
design and operation of a sewage treatment plant. 

xv +547 pages. 6 by 9. 141 figures. Cloth, $4.00 net. 


Irrigation Engineering 
Seventh Edition, Revised and:Enlarged 
By ARTHUR POWELL Davis, D.Sc., Director and Chief Engineer, U. S. 
Reclamation Service, and HERBERT M. WILson, C.E., Former Chief Engi- 
neer, U. S. Geological Survey. 

In this new edition of a long recognized standard book the treatment of 
soils, plant foods, operation and maintenance, and other lines of work where 
the duties of the irrigation engineer come in contact with the irrigator, have 
been introduced. xxiii+640 pages. 6 by 9. 249 figures. Cloth, $4.50 net. 


Compressed Air Plant 
Third Edition, Largely Rewritten 
The Production, Transmission and Use of Compressed Air, with Special Refer- 
ence to Mine Service. By ROBERT PEELE, Mining Engineer and Professor 
of Mining in the School of Mines, Columbia University. 

This valuable book has been thoroughly revised and brought strictly up 
to date, a number of the chapters having been entirely rewritten and several 
expanded. xx+485 pages. 6 by 9. 246 figures. Cloth, $4.25 net. 

Send for copies for FREE EXAMINATION 


JOHN WILEY & SONS, Inc. 


432 Fourth Avenue, New York City 
London, CHAPMAN & HALL, Ltd. 


Montreal, Can.: Manila, P. 1.: 
RENOUF PUBLISHING CO. E.E.3-19 PHILIPPINE EDUCATION CO. 
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MEMBERSHIP AND DUTIES OF COMMITTEES OF 
THE SOCIETY. 


1, Executive Committee: John F. Hayford, W. O. Wiley and F. L. 
Bishop. 

2. Publication Committee: John F. Hayford, W. O. Wiley and F. L. 
Bishop. 

3. Program Committee: John F. Hayford, John T. Faig, E. R. Maurer, 
W. O. Wiley and F. L. Bishop. 
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MEMBERSHIP AND DUTIES OF COMMITTEES. 


Committees Nos. 1, 2 and 3 have their work defined by the By- 
Laws of the Society. 

4, Committee on Committees: John F. Hayford, W. O. Wiley, John T. 
Faig, E. R. Maurer, Henry 8S. Jacoby, C. R. Mann, A. A. Potter 
and F. L. Bishop. 

5, Joint Committee on Engineering Education: Representatives from 
the several organizations. Desmond FitzGerald, Chairman. 

Society for the Promotion of Engineering Education: A. N. 
Talbot, D. C. Jackson and G. C. Anthony. 

American Society of Civil Engineers: Desmond FitzGerald, On- 
ward Bates and D. W. Mead. 

American Society of Mechanical Engineers: F. H. Clark and 
F, J. Miller. 

American Institute of Electrical Engineers: C. F. Seott and S. 
Sheldon. 

American Institute of Chemical Engineers: J. W. Withrow. 

American Chemical Society: C. R. Richardson and H. P. Talbot. 

American Institute of Mining Engineers: H. M. Howe and J. 
H. Hammond. 

Carnegie Foundation for the Advancement of Teaching: H. S. 
Pritchett and C. R. Mann. 

7. Institutional Committee: John T. Faig, Chairman, C. S. Howe, Wm. 
Easby, F. W. Sperr, G. C. Anthony, T. U. Taylor and H. W. Tyler. 

To formulate one or more catalog descriptions of courses of 
instruction as illustrations of what should be done. 

8. Committee on Admission: E. P. Coddington, Chairman, H. L. Kent 
and H. E. Webb. 

Study of the methods of admission to engineering schools, in- 
cluding European schools, 

9. Committee on Administration: E. R. Maurer, Chairman, L. M. Hos- 
kins, J. C. Nagle, H. S. Evans, W. M. Thornton, Ira N. Hollis 
and D. S. Kimball. 

10. Committee on Mathematics: L. C. Plant, Chairman, E. R. Hedrick 
and C. E. Comstock. 
Codperate with the Mathematical Association of America. 
11A, Committee on Physics: G. W. Stewart, Chairman, F. K. Richtmyer, 
Barry MacNutt, C. F. Burgess and H. H. Higbie. 
Study of the first course in Physics. 
11B. Joint Committee on Chemistry: R. M. Bird, Chairman. 
American Chemical Society: H. P. Talbot, S. W. Parr and R. 
H. McKee. 
Society for the Promotion of Engineering Education: R. M. 
Bird, J. H. James and J. R. Withrow. 
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MEMBERSHIP AND DUTIES OF COMMITTEES. 


12, Committee on English: C. W. Park, Chairman, J. R. Nelson, Sada A. 
Harbarger and Frank Aydelotte. 

Continue the study of the present status of the teaching of Eng- 
lish to engineering students. 

13. Committee on Mechanics and Hydraulics: O. H. Basquin, Chairman, 
J. E. Boyd, C. H. Burnside, H. F. Moore and C. I. Corp. 

The main objectives in teaching these subjects. 

14, Committee on Economics: C. C. Williams, Chairman, A. B. McDaniel, 

G. F. Swain, W. G. Raymond and E. B. Paine. 
Work defined by the Committee. 

15. Committee on Civil Engineering: A. H. Fuller, Chairman, W. C. 

Huntington, H. J. Burt, C. T. Morris and J. Hammond Smith. 
Methods and details of teaching structural design. 

16. Committee on Mechanical Engineering: O. A. Leutwiler, Chairman, 

T. E. French, W. T. Magruder, J. R. Allen and H. Wade Hibbard. 
Methods of teaching machine design. 
17. Committee on Electrical Engineering: C. F. Harding, Chairman, 
O. J. Ferguson, Alexander Gray, H. E. Dyche and F. T. Dargan. 
A study of the present practice in regard to the teaching of 
direct currents and alternating currents versus the teaching of 
electrical currents. 

18. Committee on Mining Engineering: F. W. Sperr, Chairman, E. A. 
Holbrook, J. B. Porter, H. H. Stoek and F. A. Thomson. 

Continue present investigations. 

20. Committee on the Standardization of Technical Nomenclature: 
John T. Faig, Chairman, W. D. Enins, F. N. Raymond, Chas. 
Warren Hunt and S. E. Moss. 

21. Special War Committee: M. S. Ketchum, Chairman, G. C, Anthony, 
F. L. Bishop, 8S. P. Capen, G. R. Chatburn, Robt. Fletcher, Hollis 
Godfrey, Ira N. Hollis, Chas. S. Howe, Henry 8. Jacoby, D. C. 
Jackson, F. W. McNair, W. T. Magruder, C. R. Mann, Mansfield 
Merriman, W. G. Raymond, G. F. Swain, C. Russ Richards, A. N. 
Talbot, F. E. Turneaure and W. M.- Thornton. 

To be called upon if an emergency arises. 

Special Committee: W. E. Mott, Chairman, Chas. S. Howe, L. M. Hos- 
kins, T. U. Taylor and F. H. Constant. 

To study the report of the Joint Committee on Engineering 
Education and report to the Society. 
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OFFICERS. 


OFFICERS 1918-19. 


President. 
JoHN F. Hayrorp, Evanston, Ill. 


Vice Presidents. 


JOHN T. Faia, Cincinnati, O. 
E. R. Maurer, Madison, Wis. 


Secretary. 
F. L, BisHop, Pittsburgh, Pa. 


Treasurer. 


Wm. O. Winey, 432 Fourth Ave., 
New York, N. Y. 


COUNCIL. 
Elective Members. 


A. BLancHarp, New York, N.Y. 
W. H. Browne, Jr., West Raleigh, 


N. C. 
T. E, Frencu, Columbus, Ohio. 


R.“W. Gay, Memphis, Tenn. 
F.-G. Hicser, Iowa City, Ia. 
E. J. McCaustLanp, Columbia, Mo. 
A. A. Porrer, Manhattan, Kans. 


Terms Expire in 1919. 


T. U. Taytor, Austin, Tex. 
K. G. MaruHeson, Atlanta, Ga. 


FraNnK AyYDELOTTE, Cambridge, 


Mass. 


C. J. TiupEN, Baltimore, Md. 

C. F. Scorr, New Haven, Conn. 
W. E. Mort, Pittsburgh, Pa. 

L. M. Hoskins, Palo Alto, Calif. 


Terms Expire in 1920. 


FrreperIc Bass, Minnesota, Minn. 


C. Francis Harpine, LaFayette. 


Ind. 
O. A. LEUTWILER, Urbana, IIl. 


C. R. Mann, Washington, D. C. 
J. R. NELSON, Ann Arbor, Mich. 
F. L. Pryor, Hoboken, N. J. 
W. J. Ristey, Decatur, Ill. 


Terms Expire in 1921. 
Past Presidents—Members Ex-Officio. 


G. F. Swan, Cambridge, Mass. 

MANSFIELD MERRIMAN, New York, 

Ii. T. Eppy, Minneapolis, Minn. 

T. C. MENDENHALL, Ravena, O. 


Ira O. Baker, Urbana, III. 
D. C. JacKson, Boston, Mass. 
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RoBerT FLETCHER, Hanover, N. H. 

C. FRANK ALLEN, Boston, Mass. 

F. W. McNair, Houghton, Mich. 

W. G. RayMonp, Iowa City, Ia. 

W. T. Macruver, Columbus, 0. 

G. ©. ANTHONY, Tufts College, 
Mass. 
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INDIVIDUAL MEMBERS. 


Onas. S. Howe, Cleveland, O. ANSON Marston, Ames, Ia. 

F. E. TurNEAURE, Madison, Wis. Henry 8. Jacoby, Ithaca, N. Y. 
H. S. Munroz, New York, N. Y. G. R. CHarsurn, Lincoln, Nebr. 
A. N. Urbana, Ill. Mito 8. Kercuum, Boulder, Colo. 


INSTITUTIONAL MEMBERS ELECTED SINCE 
LAST YEAR BOOK WAS PUBLISHED. 


DoHERTY TRAINING SCHOOLS, Toledo, Ohio, H. L. Doherty, Presi- 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, Mass., 
Richard C. MacLaurin, President 1918 


INDIVIDUAL MEMBERS ELECTED SINCE LAST 
YEAR BOOK WAS PUBLISHED. 


AYRES, FRANKLIN H., Professor of Physics, Junior College of the 


Polytechnic Institute, Kansas City, Mo. .................. 1918 
BECKWITH, WIGHTMAN §S., Professor of Mathematics, Ohio North- 
BEYER, O. 8., Jr., Department of Railway Engineering, College of 
Engineering, University of Illinois, Urbana, Ill. .......... 1918 
BLALOCK, Grover C., Instructor in Electrical Engineering, Purdue 
BULGER, JOHN W., Instructor in Mathematics and Engineering, 
Municipal University of Akron, Akron, Ohio .............-.. 1918 
CANFIELD, LLoyp A., Acting Assistant Professor, College of Applied 
Science, State University of Iowa, Iowa City, Iowa ......... 1919 
CHADWELL, Harris M., Instructor in Wireless, Dartmouth College, 
CHILES, GrorGe S., Mechanical Engineer, American Steel Foun- 


COLLYER, NORMAN, Assistant Educational Director, Vocational In- 
struction, Committee on Education and Special Training, 


Croroot, GrorGE F., Assistant Professor of Mechanical Engineering 

University of Pennsylvania, Philadelphia, Pa. .............. 1919 
DakE, CHARLES L., Associate Professor of Geology, Missouri School 

of Mines and Metallurgy, Rolla, Mo. .............sssseeees 1919 
DavuGHeErty, RoBert L., Professor of Hydraulic Engineering, Rens- 

selaer Polytechnic Institute, Troy, N. Y. ..............0-5. 1919 
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INDIVIDUAL MEMBERS. 


Dix, THURMAN W., Assistant Professor of Civil Engineering, Uni- 


Of Vermont, Durimgion, 1919 
DuVALL, W. CLINTON, Assistant Professor of Electrical Engineer- 

ing, University of Pennsylvania, Philadelphia, Pa. .......... 1919 
FarNHAM, WALTER E., Instructor in General Engineering Draw- 

ing, University of Illinois, Urbana, Ill, .................... 1919 
FIxen, V. L., Instructor in Civil Engineering, University of Min- 


Foster, JOHN M., Assistant Professor of Machine Design and Ap- 
plied Mechanics, North Carolina State College of A. & E., 

Furia, JoHN J., Instructor in Physics, New York University, New 

GEE, GeorGE B., Instructor in Civil Engineering, Northeastern Col- 

GeHric, ARTHUR G., Research Assistant in Department of Civil 
Engineering, University of Illinois, Urbana, Ill. ............ 1918 

GOLDMAN, Orro B., Assistant Professor of Mechanical Engineering, 
Oregon Agricultural College, Corvallis, Ore. ...............-: 1919 

GRENNAN, JOHN, Instructor in Foundry Practice and Management, 

HarBarcer, SADA ANNA, Instructor in English, 509 West 121st 

HatcuH, Davin A., Assistant Professor of Mathematics, Lafayette 

HENDERSON, W. E., Professor of Chemistry, The Ohio State Uni- 

HinscH, VAN BureEN, Instructor in Mathematics, Missouri School of 

TIOELSCHER, RANDOLPH P., Instructor in Civil Engineering, Uni- 

Humpurey, H. K., Instructor in Electrical Engineering, Rice Insti- 

JOURDAN, JOHN W., Assistant Professor of Irrigation Engineering, 

New Mexico College of A. & M. Arts, State College, N. Mex. 1919 

Kazpan, CHARLES B., Head Instructor, Graduate Student Course, 
Central Station Institute, Commonwealth Edison Company, 

KETTERING, CHARLES F., President, The Dayton Engineering Labo- 

KLOEFFLER, Boyce G., Assistant Professor of Electrical Engineer- 
ing, Kansas State Agricultural College, Manhattan, Kans. .... 1919 

-Kovarik, ALots F., Assistant Professor of Physics, Sheffield Sci- 
entific School, New Havon, Comm. ...............esccccces 1919 
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INDIVIDUAL MEMBERS. 


KowALKE, Orto L., Professor of Chemical Engineering, University 
LITTLE, ARLINGTON P., Assistant Professor of Electrical Engineer- 
ing, Yale University, New Haven, Conn. ................-- 
McCrRILLIs, JOHN W., Instructor in Motor Truck Driving and Road 
Repairing, Dartmouth Training Detachment, Hanover, N. H... 
MoCuLLoucH, ConpA B., Professor of Civil Engineering, Oregon 
Agricultural College, Corvallis, Ore. ...............seeeees 
McINTyYRE, LEwis W., Assistant Professor of Civil Engineering, 
University of Pittsburgh, Pittsburgh, Pa. ................ 
McKEE, RALPH H., Professor of Chemical Engineering, Columbia 
MAXFIELD, Ezra K., Professor of English, Head of Department, 
Northeastern College, Boston, Mass. .........-.-..+eeeees 
MING, FREDERICK W., Instructor in Mechanical Engineering, The 
Polytechnic Institute of Brooklyn, Brooklyn, N. Y. ........ 
MITCHELL, GROVER I., Assistant Professor of Electrical Engineer- 
ing, University of Pittsburgh, Pittsburgh, Pa. ............ 
Moser, CHAS., Assistant Professor of Mechanics of Materials and 
Hydraulics, Leland Stanford Jr. University, Stanford Uni- 
PALSGROVE, GRANT K., Assistant Professor of Mechanical Engineer- 
ing, Rensselaer Polytechnic Institute, Troy, N. Y. .......... 
RaPPEL, U. J., Professor of Electrical Engineering, St. Mary Col- 
Rice, LEPINE H., Instructor in Mathematics, Tufts College, Mass. 
Rowe, WALTER E., Major Professor of Civil Engineering, Drexel 
Institute, Philadelphia, Pa. 
SincLarr, ARTHUR W., Instructor in Physics, Throop College of 
SLocuM, STEPHEN E., Professor of Applied Mathematics, Uni- 
versity of Cincinnati, Cincinnati, Ohio ................... 
SpanpAu, Harry M., Assistant Professor of Engineering Drawing, 
Lafayette College, Easton, Pa. 
Srrone, R. K., Professor of Chemical Engineering, The Ohio State 
SuMMEy, GEORGE, JR., Associate Professor of English, North 
Carolina State College of A. & E., West Raleigh, N. C. .... 
SCHROEDER, FREDERICK F., Instructor in Civil Engineering, Uni- 
versity of Cincinnati, Cincinnati, Ohio ................... 
VauGHN, F. A., Vice-President, Business Manager and Director 
of Engineering, School of Engineering of Milwaukee, Mil- 


1919 


1919 


1918 


1918 


1918 


1919 


1918 
1918 
1919 
1919 
1918 
1918 
1919 
1918 
1918 
1918 
1919 
| 1918 
1918 
1919 
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CHANGES IN ADDRESSES AND TITLES. 


Victor, Harry, Instructor in Civil Engineering, University of Ar- 


Watt, Homer A., Assistant Professor of English, New York Uni- 
WHARTON, JAMES R., Chairman, Department of Mechanical Engi- 
neering, University of Missouri, Columbia, Mo. ............ 1919 
Wine, Francis H., Supervisor of Industrial Education, Buffalo 
WInsLow, A. M., Structural Engineer, Fargo Engineering Com- 
Wore, B. LEE, Associate Professor of Mining Engineering, Uni- 
versity of Kansas, Lawrence, Kans. ...........+-++++++-++> 1919 


CHANGES IN ADDRESSES AND TITLES SINCE 
LAST YEAR BOOK WAS PUBLISHED. 


Acker, M. W., Y. M. C. A., Alton, Til. 

ADELSPERGER, ROLLAND, South Bend, Ind. 

ApAMs, F. D., 243 Mountain St., Montreal, Canada. 

ALLEE, W. G., 1729 Amelia Street, New Orleans, La. 

AyvER, FRED, 353 Carroll Street, Akron, Ohio. 

Bassitr, ArTHUR B., Kent Manufacturing Co., Kent, Ohio. 

Bates, JOHN T., Associate Mechanical Engineer in Weights and Meas- 
ures Division, Bureau of Standards, Washington, D. C. (207 Elm 
8t., Chevy Chase, Md.). 

Baum, WM., Research Engineer, The Milwaukee Electric Ry. & Lt. Co., 
Public Service Bldg., Milwaukee, Wis. 

Benepict, H. G., 2269 Grandview Avenue, Cleveland, Ohio. 

BEACH, Rosin, Associate Professor of Electrical Engineering, Brooklyn 
Polytechnic Institute, 99 Livingston Ave:, Brooklyn, N. Y. 

BrerMaA, A. G., 450 Main Street, Buffalo, N. Y. 

BILLMYER, CARROLL D., 321 Maple Avenue, 8.W., Roanoke, Va. 

BoearD, FRANK, 5075 Trenton Street, Ruston, La. 

Brown, A. I., Assistant Professor of Steam Engineering, The Ohio State 
University (412 W. 8th Ave.), Columbus, Ohio. 

Brown, C. G., Amity Street, Rochester, N. Y. 

CALLAN, JOHN A. C., Professor of Civil Engineering, Head of Depts. of 
Civil and Mining Engineering, Alabama Polytechnic Institute; 
Supt. Water Works of Auburn and State Highway Commissioner, 
Auburn, Ala. 

.CHANEY, Geo. A., Drawer C, Station A, Ames, Iowa. 

CHuRCH, EDWIN F., Jr., Professor of Mechanical Engineering, The 
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CHANGES IN ADDRESSES AND TITLES. 


Polytechnic Institute of Brooklyn, 99 Livingston St., Brooklyn, 

CoaHRAN, J. M., 1121 E. Silver Ave., Albuquerque, N. Mex. 

Coates, A. B., Assistant Mechanical Engineer, U. 8S. Bureau of Mines, 
Bruceton, Pa. 

CONSOLIVER, EarL L., Assistant Professor of Mechanical Engineering, 
University of Wisconsin, Extension Division, Madison, Wis. 

CorBeTtT, L, J., Office of the Chief of Engineers, War Department, 
Washington, D. C. 

CroucH, C. H., Worthington Pump Machinery Corporation, The Deane 
Works, 11 Washington Ave., Holyoke, Mass. 

Da.Bure, F, A., Geologist, Humble Oil & Refining Co., Box 1352, Fort 
Worth, Tex. 

DANIELS, JOSEPH, Mining Engineer, care S. E. Junkins Co., 309 ©. P. R. 
Station, Vancouver, B. C., Canada. 

DeLay, Freperic A., Supt. of Electrical Dept., Mechanical Appliance 
Co., 133 Stewart St., Milwaukee, Wis. 

DENN, H. H., 4408 Walnut St., Philadelphia, Pa. 

DENTON, F. W., 12 Reservoir St., Cambridge, Mass. 

DoLanD, J. J., 1441 Lafayette St., Denver, Colo. 

DovueHErty, N, W., Univ. of Tennessee, Knoxville, Tenn. 

DowELL, Dawson, Assistant Professor of Mechanical Engineering, 
Drexel Institute, Philadelphia, Pa. 

Durrey, C. F., Professor of Electrical Engineering, University of Porto 
Rico, Box 143, Mayaguez, P. R. 

DUNKIN, W. V., 174 East Pine St., Atlanta, Ga. 

Dwieut, H. B., 1742. Sherman Ave., Apt. 2, Denver, Colo. 

EBAUGH, WILLIAM C., Consulting Chemist, Professor of Chemistry, Deni- 
son University, Granville, Ohio. 

EpeEcoms, R. E., Assistant Engineer, City Engineering Dept., Omaha, 
Nebr. 

EHuers, H. E., 917 N. 17th St., Harrisburg, Pa. 

ELLIS, FREDERICK, 10425 92d St., Edmonton, Alberta, Canada. 

Ennis, W. D., Acting Professor of Mechanical Engineering, Columbia 
University, New York, N. Y. 

Evans, F. H., 1817 Lawrence Ave., Toledo, Ohio. 

Fale, JOHN T., President, Ohio Mechanics Institute, Cincinnati, Ohio. 

FLowers, ALAN E., National Aniline & Chemical Company, Buffalo, N. Y. 

Frazer, JOHN, 8013 Navajo St., St. Martins, Philadelphia, Pa. 

Frear, J. B., Forest Products Lab., Madison, Wis. 

FuiercHer, A. B., 1315 15th St., Sacramento, Calif. 

Gay, Rosert W., Designing Engineer, Morgan Engineering Co., 159 
Auburndale St., Memphis, Tenn. 
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CHANGES IN ADDRESSES AND TITLES. 


Hammonp, H. P., Professor of Sanitary and Hydraulic Engineering, 
Polytechnic Institute of Brooklyn, Brooklyn, N. Y. 

HANEY, JILES W., Assistant Professor of Mechanical Engineering, Uni- 
versity of Nebraska (946 S. 35th St.), Lincoln, Nebr. 

HARING, ALEXANDER, Professor of Bridge and Railway Engineering, New 
York University (259 Loring Place), New York, N. Y. 

Havutrain, H. E. T., Professor of Mining Engineering, University of 
Toronto, Toronto, Ont., Canada. 

HaweEs, J. H., Franklin Union, 41 Berkeley St., Boston, Mass. 

Hay, Eart D., Associate in Machine Design, College of Engineering, 
University of Illinois, Urbana, Ill. 

HAYES, THORNTON, 1169 South Avenue, Wilkinsburg, Pa. 

Hopson, L. C., 215 Good Block, Des Moines, Iowa. 

Houper, Francis J., Professor of Mathematics and Dean of the School 
of Commerce, Mercer University (1302 Elm St.), Macon, Ga. 

Ho.uister, 8. C., U. S. Shipping Board, Emergency Fleet Corporation, 
140 North Broad St., Philadelphia, Pa. 

Hoop, O. P., 1831 Irving St., N. W., Washington, D. C. 

Hoopes, E. G., 420 East 239th St., New York, N. Y. 

Husparp, H, K., with Chester & Fleming, Engineers, Pittsburgh, Pa., 
729 West 8th St., Erie, Pa. 

Jogson, A. J., Vallejo, Calif. 

KEGERREIS, Roy, 233 West 128th St., New York, N. Y. 

Kina, E. E., Professor of Civil Engineering, University of Illinois, Ur- 

bana, Ill. 

KNoETTeE, CarL H., 7600 Stewart Ave., Chicago, TIl. 

Krorzer, F. W., 7th St., LaFayette, Ind. 

Lyte, Wiriu1aM T., Civil Engineer with the Taylor-Wharton Iron & 
Steel Co., High Bridge, N. J. 

McCann, W. R., Assistant to the President, The Stenotype Co., Indian- 
apolis, Ind. 

McComs, Dana Q., Engineer Reserve Corps, Corregidor, Philippine 
Islands. 

McDonaLp, P. B., Assistant Professor of Engineering English, Univer- 
sity of Colorado (1089 13th St.), Boulder, Colo. 

MacNauGHTon, Ep@ar, Associate in Mechanical Engineering, University 
of Illinois (1002 W. Oregon St.), Urbana, Tl. 

Mark, R. M., Civil Engineer with the Miami Conservancy District, 
R. F. D. 17, Dayton, Ohio. 

Marquis, F. W., Assistant to the Manager, Fuel Conservation Section, 
Division of Operation, U. S. Railroad Administration, Washington, 
D. C. (Forest Glen, Md.). 

MartTEL, R. R., Throop College, Pasadena, Calif. 
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CHANGES IN ADDRESSES AND TITLES. 

MaTHEWS, R. M., 318 Jurupa Ave., Riverside, Calif. 

MeasE, J. A., 92 Union St., Hamburg, N. Y. 

Motsy, F. A., Assistant Professor of Physics, University of Cincinnati 
(The Metamora, Lorraine Ave., Clifton), Cincinnati, Ohio. 

MooMaw, Da.LTon, 3221 Sycamore Ave., Cleveland, Ohio. 

Moorg, S. H., 5601 Admiral Boulevard, Seattle, Wash. 

Moz, Cuas. C., Engineer School, Camp Humphreys, Va. 

NELson, J. H., 11 Haviland St., Worcester, Mass. 

NELSON, J. R., Associate Professor of English in the Colleges of Engi- 
neering and Architecture, University of Michigan (927 Forest Ave.), 
Ann Arbor, Mich. 

Newton, Guy D., Assistant Professor of Drawing and Descriptive Ge- 
ometry, University of Missouri, Columbia, Mo. (215 8. Garth Ave.). 
NEWcoMB, REXFORD, Assistant Professor of Architecture, University of 

Illinois, Urbana, Ill. 

Norwoop, C. J., Dean, College of Mines and Metallurgy, State University 
of Kentucky, Lexington, Ky. 

NoTTINGHAM, A. R., Professor of Mechanical Engineering, North Da- 
kota Agricultural College, Agricultural College, N. Dak. 

Ossorn, G. M., Clarksburg, W. Va. 

O’SHAUGHNEsSY, Louis, Professor of Civil Engineering, Virginia Poly- 
technic Institute (Box 177), Blacksburg, Va. 

Owens, R. H., 3115 Ruckle Ave., Indianapolis, Ind. 

PEHRSON, E. W., 1748 Oxford St., Berkeley, Calif. 

Penn, J. C., Associate Professor of Civil Engineering, Armour Institute 
of Technology (49 W. 109th St.), Chicago, Ill. 

Perry, F, G., 44 Winslow Road, Brookline, Mass. 

PHALEN, Haroup R., Instructor in Mathematics, Armour Institute of 
Technology, Chicago, Ill. 

PHELPS, H. E., Box 357, Petersburg, Va. 

PoorMAN, A. P., 869 11th St., Boulder, Colo. 

Porter, CHARLES T., Aeronautical Mechanical Engineer, Engineering 
Dept., Naval Aircraft Factory (112 S. 54th St.), Philadelphia, Pa. 

Porter, R. H., Palmerton, Pa. 

Press, ABRAHAM, Assistant Professor of Electrical Engineering, Univer- 
sity of California, Berkeley, Calif. 

RANDOLPH, L. S., care U. S. Shipping Board, 140 North Broad St., 
Philadelphia, Pa. 

Ransom, H. U., Instructor in Civil Engineering, Harvard University, 
Cambridge, Mass. 

Reap, B. K., 335 Cadillac Ave., Detroit, Mich. 

RippErvoLp, A. S., Structural Designer for Armour & Co., Branch House 
Construction Dept., Chicago, Ill. 
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Rossins, F, A., 778 W. 9th St., Superior, Wis. 

RocKWELL, R. L., Consulting Engineering, Empire Bldg., Seattle, Wash. 

Rogers, H, 8., 5714 15th St., N. E., Seattle, Wash. 

Roop, J. T., Professor of Railway Electrical Engineering, University of 
Illinois, Urbana, 11]. 

Row anp, A. J., 4510 Osage Ave., Philadelphia, Pa. 

Sarg, C. S., Assitant to President, Railway Car Manufacturers Associa- 
tion, 61 Broadway, New York, N. Y. 

SANBORN, FRANK E., Walter Reed General Hospital, Takoma Park, D. C. 

Savant, D. B., 501 Conley Ave., Columbia, Mo. 

Suurt, J. C., 162 Exeter Terrace, Buffalo, N. Y. 

SruMmerina, 8. L., Research Associate, Engineering Experiment Station, 
University of Illinois, Urbana, Ml. (715 8. Prairie St., Champaign, 
1.) 

Snaper, Davin L., Dickson, Tenn. 

Sr. JoHN, E. R., Box 44, Bala, Pa. 

STEINMAN, D. B., 139th St. & St. Nicholas Terrace, New York, N. Y. 

STELZNER, W. B., Assistant Professor of Electrical Engineering, The 
University of Arkansas, Fayetteville, Ark. 

Strong, R. H., 146 N. 13th St., Corvallis, Ore. 

Surttie, Roscog, H., Assistant Engineer, U. 8. Geological Survey, Water 
Resources Branch, Boston, Mass. 

TERRILL, A. C., 1333 Ohio St., Lawrence, Ohio. 

THomas, Gro. B., 78 Chestnut St., Wyoming, Maplewood, N. J. 

TowLe, WILLIAM M., Professor Emeritus of Industrial Engineering, 
Clarkson College of Technology, Potsdam, N. Y. (24 Orchard 
Terrace, Burlington, Vt.) 

TurLEy, O. J., Ward No. 22, Base Hospital No. 1, Ft. Sam Houston, 
San Antonio, Tex. 

TyLer, H. G., 520 Nistrand St., Brooklyn, N. Y. 

TYRRELL, H. G., 133 W. 64th St., New York, N. Y. 

WaGNeER, SAMUEL T., Chief Engineer for the Corporation, Philadelphia & 
Reading Railway Co., Reading Terminal, Philadelphia, Pa. 

Wa po, C. A., 435 West 119th St., New York, N. Y. 

Wa.po, W. G., President, Southern Cottrell Precipitation Co., Chatta- 
nooga, Tenn. 

Waters, E. O., 126 Claremont Ave., New York, N. Y. 

Weaver, Leon H. A., 49 Montague Place, Montclair, N. J. 

WEAVER, WARREN, 17 W. Gilman St., Madison, Wis. 

Weiss, CAMILLO, Structural Designer, Plant Engineering Dept., Bethle- 
hem Shipbuilding Corp. Ltd., Bethlehem, Pa. 

WICKENDEN, WILLIAM E., Personnel Manager, Engineering Dept., West- 
ern Electric Co., 463 West St., New York, N. Y. 
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NAMES TO BE REMOVED FROM YEAR BOOK. 


Wiis, CHarLes F., Consulting Supervisor, Dept. of Industrial Rela- 
tions, Phelps Dodge Corp., Drawer G, Bisbee, Ariz. 

Winsiow, A. M., Dept. of Mechanical Engineering, University of Wash- 
ington, Seattle, Wash. 

WiTHAM, R. L., Assistant Engineer, Sperry Gryroscope Co., Manhattan 
Bridge Plaza, Brooklyn (8578 111th St., Richmond Hill), N. Y. 
Wirtie, G. F., Assistant Professor Sloane Laboratory, Yale University, 

New Haven, Conn. 

WOHLENBERG, W. J., Assitant Professor of Mechanical Engineering 
Sheflield Scientific School, Yale University, New Haven, Conn. 
WoLre, W..S., Structural Engineer, Hull Scientific Branch, Division of 

Steel Ship Construction, Emergency Fleet Corp., 140 North Broad 
St., Philadelphia, Pa. 
Wrieut, C. A., Professor of Electrical Engineering, The Ohio State 


University, Columbus, Ohio. 
Youne, L. E., Room 400, Union Electric Building, St. Louis, Mo. 


NAMES TO BE REMOVED FROM YEAR BOOK 
DUE TO DEATHS AND RESIGNATIONS. 


AYRES, BRowN 
BaEBENROTH, A. C. 
A. R. 
BANKSON, E. E. 
BELL, J. M. 
BELLIS, A. E, 
BETTS, PHILANDER 
P. 
Bratton, W, A. 
BusH, VANNEVAR 
CAJORI, FLORIAN 
CHRISTIAN, J. W. 
Dean, STANLEY 
DENNISON, B. C. 
Durr, C. M. 
Epwarps, W. W. 
Cary 8. 
EMswWiLer, J. E. 
FarweELL, 8. P. 
Fercuson, O. J. 
FisHER, Geo. H. 
FRANKFORTER, G. B. 
Garver, J. D. 


Gates, A. O. 
GEARHART, W. 8. 
GEorGE, R. D. 


GROETZINGER, CARL A. 


Hastines, H. B. 
HENLEY, W. W. 
HENSHALL, P. P. 
HERSCHEL, W. H. 
Hooper, W. L. 
Hunp, Aueust 
JACKSON, JOHN PRICE 
JONES, G. R. 
KENT, WILLIAM 
Knapp, W. A. 
McALISTER, E. H. 
McLeEop, D. F. 
McNar, G. B. 
Epgar 
Mason, A. J. 
Miszr, W. L. 
Moorg, F. C. 
MortTz, R. E. 
OatesBy, N. E. 
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PARMELEE, H. C. 
Pore, WILLARD 
RANDALL, O. E. 
RICHARDSON, CLIFFORD 
Ripout, JOHN 
Ropcers, L. J. 
Root, J. E. 

RussELL, L. K. 
Sawyer, A. R. 
ScHILDHAUER, EDWARD 
R. J. 
STEINMETZ, C. P. 


_ STEVENS, J. FLoyp 


Stout, O. V. P. 
SwEEtseEr, E. O. 
TayLor, I. I. 
Toucepa, E. A. 
TRUMMELL, M. F. 
VON ENpE, C. L. 
Warner, F, M. 
WHEATLEY, G. 8. 
Worts, A. J. 
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COLLEGE NOTES. 


DECEASED MEMBERS. 


Name. Year of Election. Date of Death. 
eee 1914 February 24, 1918. 
Dean, Stanley 1917 October, 1918. 
Jones, G. B.. 1914 December 22, 1918. 
1894 November 1, 1918. 
Marburg, 1894 June 27, 1918. 
1913 October, 1918. 
Trammell, M. 1915 August 4, 1918. 


BOOK REVIEW. 


Sound, Light, Electricity and Magnetism. By Wiu1aM BaL- 
LANTYNE ANDERSON, Ph.D., Professor of Physics, Oregon 
State College. First edition. xiii-+ 337-794 pages. Me- 
Graw-Hill Book Company, Inc., 1919. Price, $2.00 net. 
The present volume is the latter part of a complete text 

book, the Mechanics and Heat part of which has already been 

published. The two books will be combined thus giving a 

complete text in one volume. 

The author has presented his subject in an interesting way, 
yet in such a manner that all the underlying principles of this 
great subject are clearly brought out. The student is lead 
from the simple easily understood portions of the subject by 
short intellectual steps to the more involved relations, accom- 
panied on his way by the mathematical deductions and rela- 
tions, so that at the end of his journey he has a complete 
conception of physics. 

The book is modern in every respect, the chapters on Radio- 
activity and Radiotelegraphy containing much matter that 
has not heretofore appeared in books of this nature. 

In the reviewer’s opinion this book will prove very accept- 
able to those who are looking for a clear, direct, and quanti- 

tative method of teaching physics. G. I. M. 
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COLLEGE NOTES. 


Kansas State Agricultural College—Dr. William Marion 
Jardine was inaugurated into the presidency of the Kansas 
State Agricultural College, Manhattan, Kans., on Tuesday, 
February 4. 

In his inaugural address Dr. Jardine laid down a program 
embodying a combination of industrial and liberal training as 
the most important step in future education. He urged the 
adoption of world-wide principles of education as a preventive 
of wars and suggested an educational commission of advice in 
any league of nations that should be established. 

Dr. Raymond Allen Pearson, president of the Iowa State 
College, who was the principal speaker from outside the state, 
emphasized the importance of moral, and physical, as well as 
intellectual training. He traced the history of agricultural 
and industrial education from its beginnings in the United 
States to the present time. He characterized as inspired the 
passage of the Morrill Act, which established land-grant col- 
leges in the various states. 

Dr. Jardine, the new president of the Kansas State Agri- 
cultural College, was born on a ranch in Idaho in 1879. He 
holds the degree of bachelor of science in agriculture from the 
Utah Agricultural College and of doctor of laws from Camp- 
bell College. He has been a member of the faculty of the 
Kansas State Agricultural College since 1910, when he came 
to the institution as professor of agronomy. Prior to his elec- 
tion to the presidency he had served for several years as dean 
of agriculture and director of the agricultural experiment 
station. 

He is a former president of the American Society of Agron- 
omy, of the International Farm Congress, and of other or- 
ganizations. He is one of the best known authorities on dry 
farming, having been at one time specialist in this subject for 
the United States Department of Agriculture, and being 
author of many bulletins and special articles on this subject, 
published in the United States and in foreign countries. 
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Lafayette College.—Signal recognition of the work of Dr. 
Edward Hart, professor of chemistry at Lafayette College 
for the past forty years, has been paid in the establishment 
recently in his honor at Lafayette of a $10,000 fellowship, to 
be known as the Edward Hart Fellowship in Chemistry. This 
fellowship, yielding $500 a year, is open to all students of 
chemistry holding the bachelor’s degree, and, at the sug- 
gestion of the National Research Council, the holder is to do 
research work in problems connected with viscous and plastic 
flow—practically a virgin field, and of vast importance to 
industry and pure science. The recipient of the fellowship is 
expected to spend the academic year in residence, and the work 

_ done may be counted towards meeting the requirements of a 
graduate degree. 

The project of the fellowship was conceived about a year 
ago at a dinner of the New York City alumni association. 
The fund has now been completed through the generosity of a 
comparatively small group of Lafayette men. The committee 
under whose auspices the fellowship was endowed consists 
of George P. Adamson, chairman, George Auchy, Gideon 
Boericke, Hugh E. Meyers, Matthew Scammel, Gustave 
Wiedenmayer and Eugene C. Bingham, secretary. 

Professor Hart, whose services have been thus splendidly 
recognized, is widely known for his services to the science of 
chemistry. He is the inventor of some notable chemical and 
industrial apparatuses, a widely known writer of chemical 
text-books and editor of chemical journals, a publisher of 
chemical books, a manufacturer of pure chemicals, an investi- 
gator of practical chemical problems, an excellent teacher and 
a public-spirited citizen. The men whose generosity has made 
the fellowship possible are practically all former students of 
Professor Hart, who contribute in a large measure their 

achievements in life to his instruction and inspiration. 
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ARMY VOCATIONAL TRAINING. 


BY C. R. DOOLEY, 


Educational Director. 


The Committee on Education and Special Training was 
appointed in February, 1918. Early in the spring plans 
were developed to train 90,000 men for the service who 
would meet certain definite specifications. These specifica- 
tions were: first, that the men must be soldiers, disciplined to 
prompt and complete obedience and accustomed to the routine 
of army life; second, these men must be skilled in some trade 
specifically needed in the army; third, these men must have 


Fig. 1. A Class in Horseshoeing, Cornell Detachment. 


that originality and initiative which would prompt them as 
soldiers to use the tools and materials at hand in meeting 
emergencies. In other words, the problem was not one of 
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ARMY VOCATIONAL TRAINING. 


turning out an aggregation of mechanics but rather an organ- 
ization of soldiers possessing special trade ability. 

The length of the course decided upon for this experiment 
was two months, and it was proposed to train the 90,000 men 
between the fifteenth of April and the fifteenth of November. 
I use the word ‘‘experiment’’ advisedly for the job was abso- 
lutely new and no one was in position to prophesy to what 
degree it would succeed. 

A plan of organization was adopted which would largely 
decentralize inspection and administration. The committee, 


Fig. 2. 


the advisory board, the executive military officers and the 
vocational director remained in Washington in charge of the 
planning. At first the United States was divided into ten 
districts, each with its field military officer and district voca- 
tional director in full charge of administrative details. Later 
the districts were increased to twelve and a central office for 
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ARMY VOCATIONAL TRAINING. 


each district was established as a headquarters for the field 
military officers, district vocational directors and the field 
representatives in charge of business relations. Through 
this plan of organization, responsible administrative officers 
were constantly traveling in all sections of the country ap- 
proving, establishing and inspecting units. The results of 
the work of the field organization were wired to Washington 
each night, and the field organization was kept informed by 
telegraph of the changing needs as to numbers of men re- 
quired in each trade and changes in specifications of the sol- 
diers duties in the various trades taught. 

Possibly some explanation is required of the fact that as 


the war progressed the type of men required in many of the 
trades changed as well as the number of men in each trade. 
This was partly due to the circumstance that the committee 
was called upon to supply men whom the army could not get 
through the draft boards and partly due to the continual 
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ARMY VOCATIONAL TRAINING. 


change in the character of the available supply of men ob- 
tainable from the Provost Marshal General’s office. Changes 
in equipment and plans of organization of army corps and 
changes in methods of warfare were constantly producing 
changes in the trade specifications. It was found necessary 
in the summer to establish a subdivision of the organization 
at Washington with representatives from each of the corps 


Fig. 4. 


charged with the special duty of keeping the committee in- 
formed of the requirements in numbers and the changes in 
specifications in the various trades. 

The daily program in each of the schools was alike in that 
it had three hours a day of military training and six’hours a 
day of trade instruction. The military instruction included 
infantry drill, military courtesy, inspection and general mili- 
tary subjects, tending not only to break in green men but to 
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develop habits of promptness, decision and order and to estab- 
lish a company spirit in place of the normal American indi- 
vidual spirit. 

To a remarkable degree, the military team work spirit, the 
discipline, and courtesy influenced the atmosphere .of the 
shops and class rooms and greatly strengthened the vocational 
interest of the soldiers. So great was this influence in fact 


that I doubt if satisfactory vocational work could have been 
done without the accompanying military training. Each man 
seemed eager to find the place in the war team to which he 
was to be assigned and eagerly sought to train himself to 
play the game according to the rules. The enthusiastic lead- 
ership of the military officers contributed greatly to this war 
spirit. 
267 
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As a preliminary to the trade training an attempt was 
made to sort the men and assign them with due regard to 
their experience and natural aptitude. When it was possible 
to assign a man to a trade in which he had experience and for 
which he had natural aptitude, the job of training him was 
easy. If a man has made a success at a given line of work 
the chances are favorable for giving him further special train- 
ing along the same lines. On the other hand, the circum- 
stances of youth have often prevented men from following 
their natural talents. When experience and natural aptitude 
are opposed, the best of judgment and tact was required to 
determine the right classification and assignment. Such cases 
were by no means the exception for there were assigned for 
training occasional details which contained not a single man 
with experience in any of the trades to be taught, and what 
was still more discouraging in the early days to the super- 
visors, the details contained few men with any apparent 
natural aptitude for any of the trades. 

I well remember a long distance telephone call from one of 
our schools, during which the supervisor with tears in his 
voice reported that he had just received 400 men to train as 
blacksmiths, carpenters, electrical workers and machinists, 
who were classified as to experience as laborers, garment 
workers, teamsters and ’longshoremen, but who in the private 
opinion of the supervisor, were chiefly loafers, toughs and 
ne’er-do-wells. Certainly this detail was made up of men 
who had never been in an industrial shop and had never 
handled a shop tool or a foot rule. The prospect for their 
successful training seemed hopeless to the supervisor. 

After some persuasion this supervisor assigned his motley 
group to classes and started the job. It was only a few days 
before signs of a remarkable change began to appear in these 
men. With the aid of an able commanding officer and his 
lieutenants, admirable military discipline was quickly brought 
to the aid of efficient shop instruction with the result that 360 
‘*fighting mechanics’’ were delivered to the army on schedule. 
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Of this number, 26 were blacksmiths and not one had ever 
struck a piece of iron while it was hot previous to joining the 
school. So enthusiastic were the instructors over their ac- 
complishment with these men that at the end of six weeks, 
they reported them as having made greater progress than the 
regular students in a year’s time. You may be sure that we 
were proud of these men; you may be sure that their teachers, 
and in fact, the whole organization, were proud of these men 
when they left at the end of their eight weeks training. The 
men took pride in their ability to do a real job and they took 
satisfaction in the training which made them feel that they 
belonged to the military organization. One must live through 
an experience of this kind in order to realize the remarkable, 
may I say almost miraculous, change that was brought about 
in these men through combined military and vocational 
training. 

I am not sure that I have made sufficiently prominent one 
of the essential facts in my last illustration. Not merely did 
we undertake to train all of these ill-assorted men, but prac- 
tically a hundred per cent. of them were turned out as sol- 
diers with some useful special aptitudes. Contrary to civilian 
practice, there was no thought of weeding out the less skill- 
ful, but instead each man was trained to do something which 
would make him useful to the army organization. 

If you were to ask one of the supervisors of the 155 schools 
that codperated in this vocational training, they would multi- 
ply instances indefinitely of men without previous background 
of experience, learning within the prescribed eight weeks to 
turn out a finished commercial job in some one of the 71 
trades. Dean Bishop likes to tell of a farmer boy who re- 
ported to the University of Pittsburgh with but a common 
school education. He was assigned to the sheet metal shop 
and within six weeks he was turning out stove pipe elbows, 
baking pans, mess tins, and a variety of other commercial 
articles from patterns which the soldier himself developed by 
sound principles of descriptive geometry. He had been re- 
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quired to make a drawing and a stretchout 
job which he undertook and through this, 
projection and intersection were learned in 
made them available for practical applicatio 


pattern for each 
the principles of 
a manner which 
n; learned in this 


War DerartTMent 


COMMITTEE ON EDUCATION 
AND GPECIAL TRAINING 


SHEET METAL WORKERS 
Job No. 14 


Fro. Rectangular Pan having Solid Corners. 


MANVAL BO. 3 
408 HO. 14 
paces 


having solid corners. 


1. Tell just how the layout for this job should be made. 
2. Will the sheet be cut at corners? 

3. Will the pan be water tight? 

4 What is meant by development? 


ee CRD LEV AT ION 


Make rectangular pan having solid corners according to following specifications. 


Make drawings, side and end elevation and layout for a rectangular pap 


Fig. 6. 


way these principles became something more than memor- 


ized facts. There is something inspiring 


about the method 


and atmosphere of this work which gripped this man and 
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hundreds of others like him and gave them all an enthusiasm 
for some form of industrial work which promises to survive 
the war. Three men in the pattern-making course at the 
Carnegie Institute of Technology, who had formerly been 
bank clerks, are reported by Dean Connelly to declare most 
emphatically that they will never leave the wood-working 
industry. 

The method of instruction which was adopted by all of our 
schools can best briefly be described by saying that the men 
learned by doing. If you will notice the first slide, you will 
see that a class of men in Cornell are learning to shoe horses; 
they are making the shoes and they have the horses at hand. 
In the right-hand corner, you will see a husky looking private 
putting the shoes where they belong. In slide 2, we have a 
picture of the miners at the Michigan School of Mines learn- 
ing the game by working underground under the direction 
of an experienced mine boss. The men in this school were 
divided into two platoons, which alternated daily in taking 
instruction in underground work and in above ground in- 
struction in military subjects and in classroom discussion of 
mine practice. Slide 3 shows telephone linemen splicing a 
cable under field conditions in Idaho. Slide 4 shows the sol- 
diers of the training unit at Mooseheart putting in a section 
of concrete road. Slide 5 shows one of the devices used in 


- testing truck drivers as to the accuracy with which they 


handled a vehicle. The problem here was to drive between 
flags without knocking any down. 

This method of learning by doing seems to harmonize with 
something that is fundamental in human nature. The crea- 
tive instinct seems to be a more common possession of man- 
kind than is generally supposed. Certainly the accomplish- 
ment of practical results without help is one of the most 
stimulating of human experiences. With this creative in- 
stinect aroused, a man normally becomes hungry for more 
accurate and deeper scientific information in order that his 
ereation may be more perfect. He thereafter begins to teach 
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himself and the instructor gradually finds himself function- 
ing as a means of the final checking of results. 

In order to facilitate the teaching of soldiers by doing prac- 
tical jobs, the division of our Washington organization, re- 
sponsible for methods of instruction undertook to develop a 
series of manuals which suggested a course of instruction for 
each trade. Each course was made up of jobs graduated in 
difficulty and progressively calling for additional trade 
knowledge and skill. Slide 6 illustrates a sheet metal job 


sheet. You will notice that this starts out with a brief com- 
mand as to the article to be made. It shows a photograph 
and a sketch of this article and directs that a drawing and 
layout be made in advance of undertaking the actual con- 
struction of the article. These directions are followed by 
questions, the first of which are designed to aid the men to 
think through the essential steps in performing the task. The 
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later questions are intended to insure that he accumulates 
all the information and knowledge of principles which should 
properly be associated with doing the particular task. The 
men are expected to find out the answers to these questions 
during the process of doing the job. The instructor is not so 
much a source of information as a court of last appeal, who 


WAR DEPARTMENT MANUAL Ne. 
COMMITTEE ON EDUCATION agar 
PAGE) 


AND SPECIAL TRAINING 


FARRIERS 

TASK 23 

Cast and Secure Horses on Ground and Tables * ee Be 


1, How are operating tables made and how are animals secured on same? 

2. What do you mean by am emergency operating table? he 

3. Of what materials can emergency operating tables be constructed? 

4. How should the ground be prepared when animals are cast thereon? 

5. What are the dangers of throwing an animal on the ground? a 

6. What injuries may occur in throwing a horse? a 

7. Can one man throw a horse? If 90, explain details of applying ropes and =. 
demonstrate principle of method. b 

8. What precautions must be taken in securing the animal after he is down? 

9. What is the necessity of local restraint? 

0. Explain and demonstrate various restraints on animals upon the ground. 

12. What precautions must be taken in adjusting the ropes around the ankles 
and other places where they preas on blood vessels? 

13. Explain in detail and demonstrate care of an animal while down. 

14, Explain in detail accidents which may occur in turning an animal over. 

15. ‘What ie the proper method of restraining the hebd when the animal te 
on the ground? 
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ean settle discussions, rectify mistakes and prevent delays 
through indecision. One of my associates illustrates the phi- 
losophy of this method from poultry lore by saying that it is 
better to feed scratch food than whole corn. Whether or not 
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the illustration is good, it is certainly much better that the 
instructor should judge the correctness of the information 
which the men have obtained by their own efforts than that 
he give them the information. 

This plan of teaching men by doing worked out well in a 
great variety of trades. Slide 7 shows some farriers in train- 
ing. By the way, when we were asked to train farriers, we 
all added a new word to our vocabulary. After many wrong 
guesses on our part, our military advisors informed us that 
‘‘A farrier is an animal nurse.’’ He does not diagnose dis- 
ease and prescribe for it, but treats and generally cares for 
sick animals, under the direction of a veterinarian. The sol- 
diers in this class had prepared an operating table of corn 
husks. They had so fastened restraints upon ‘‘Mr. Mule’”’ 
that at the signal, he suddenly found himself stretched out 
on the operating table. These fellows are having the time of 
their life making ‘‘Mr. Mule’’ do what he evidently does not 
enjoy. Slide 8 shows the corresponding job sheet with the 
questions which bring out the high spots in the problem of 
throwing animals. 

Slide 9 gives the statistics of the number of men trained 
and delivered to the various army corps up to November 13. 
This slide also emphasizes the variety of trades for which the 
men were trained and the diversified demand for the product 
of our schools in the various corps. Slide 10 illustrates the 
diversity of the demand by giving the army needs in terms of 
the monthly requirements in each trade as reported to the 
committee on November first. It will be noticed that the 
army needs for the product of the committee schools had 
reached a demand for 60,000 men a month and the total 
requests for trained men to be delivered by the committee up 
to July 1, 1919, had reached the total figure of 760,000 men. 

Mere numbers of course do not tell the whole story. Yet 
there is one fact about the numbers trained in our vocational 
schools which meant a great deal to our military program. 
The soldiers in training in our schools represented numbers 
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ARMY NEEDS CHART 
REQUESTS FROM VARIOUS ARMY CORPS FOR TECHNICALLY TRAINED MEN 
TERMS OF MONTHLY REQUIREMENTS 
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under arms in excess of the capacity of the cantonments. It 
in this way came about that, as a result of our training pro- 
gram, 70,000 trained soldier mechanics were sent to France 
in excess of the number which could have otherwise been 
sent. 

I have come here today to submit to you the question as to 
whether there may not be a lesson in this army experiment to 
guide us in the reconstruction vocational education program 
which this country must not fail to undertake. I do not 
know what machinery will be set up to bring together groups 
of men with strong vocational motives for post-war training. 
Certainly, even with military instruction, it would be difficult 
to exactly reproduce the war spirit which animated our ‘‘fight- 
ing mechanies.’’ Nevertheless, I cannot escape the conviction 
that whatever limiting conditions may surround vocational 
instruction in this country in the future there will still be 
something of value to be learned from the success of these 
two months vocational courses. For those who would study 
the record of this experiment further, there will presently be 
available a final report and a limited supply of copies of the 
instruction material. 
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BY S. A. HARBARGER, 
New York, N. Y. 


The most important considerations which enter into any 
discussion of the teaching of English literature and composi- 
tion to students in engineering colleges are three: (1) The 
professional training of the instructor in his subject; (2) the 
personality of the instructor; (3) the codperation of the engi- 
neering college. 

That the instructor should be well versed in his subject 
seems self-evident. Some comment in passing, however, is 
apropos, since his use and interpretation of his professional 
knowledge are significant. Indeed, upon his adaptation of 
his specialized information to the peculiar needs of his stu- 
dents depends his suecess. That is, he must acknowledge that 
there are other things of real value in the world beside Eng- 
lish which can hold and stimulate the minds of eager, thought- 
ful persons to high endeavor. He is tolerant and sympathetic, 
therefore, toward the attitude of the general reader. He 
never loses sight of the place that literature and writing must 
always occupy in the mind of every one who has not made 
the study of them a profession—as a means of expressing an 
absorbing idea; as a means of escape when the serious busi- 
ness of life becomes intolerable and routine threatens to mad- 
den ; as recreation. To meet these needs of the layman reader, 
the English instructor adapts his choicest wares in expression 
and thought. 

Next, he who would teach English to the engineering stu- 
dent must be a person with broad sympathies, and a keen un- 
derstanding of the characteristics of this particular type of 
_ student. To the casual observer the engineer is generally no 
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more than an earth-bound being whose spirit is easily stirred 
only by the most crass materialism. No one will deny that 
he is practical; that he demands tangible results from every 
project upon which he expends his thought and energy; that 
he is shrewd; that he is definite. Yet he has also some char- 
acteristics to which English literature and composition may 
make a powerful appeal and which may be utilized by the 
English instructor. 

First of all, he has an eagerness, an enthusiasm for his own 
profession which may easily be made to include more than its 
most apparent and narrowly technical phases. Second, he 
has imagination and idealism. He is always dreaming of his 
Golden Age, though he knows of no way but the materialistic 
one whereby it may be realized. Tactfully guided, he is will- 
ing, however, to hear and to think over the dreams and vis- 
ions of the great writers. In other words, if the teacher of 
English understands; if he has lived and experienced life 
within and without academic circles; if he centers his Eng- 
lish teaching around the engineer’s burning interests and 
leads out from them, he can stimulate the highest apprecia- 
tion of the best that is thought and said in the world, in the 
mind of this practical student. 

Again, to teach engineers successfully the English instruc- 
tor should come to his work with some innate interest in engi- 
neering. This statement does not mean that the instructor 
must have at his tongue’s end all the scientific nomenclature 
of the engineering profession or be able to speak authorita- 
tively upon all its intricacies. It simply means that he must 
take sincere enjoyment in the broad aspects of the various 
projects in which the engineer takes delight and upon which 
he lavishes his attention. As a result of this inherent inter- 
est, the instructor will use naturally and easily illustrations 
and comparisons which he knows will be intelligible and vivid 
to his particular students. This means, supplemented by a 
personal knowledge of what each individual student gives 
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most thought to, indicates to the engineering student that the 
English teacher’s interest is genuine. A college course in 
engineering is not necessary to furnish the instructor with 
general technical information. Indeed it is preferable that 
he should not have a specialized course, though a knowledge 
of higher mathematies,, of physics, and of chemistry is not 
to be despised. Yet if he has only a general knowledge of the 
sciences and a broad view of the technical course, he runs less 
danger of making a humanistic subject too highly specialized 
and too technical in its leaning—a fault which frequently 
arises from intensive technical training and the concomitant 
narrowing of range. For the effective teaching of a human- 
istic subject such as English, the medium of intercourse grows 
out of the technical interest of the students; the result, how- 
ever, does not curtail, but broadens the general interests. 
Consequently, the final attitude of the student depends upon 
the personality of the instructor—his balance, his enthusiasm, 
his acquaintance with various phases of life and types of men, 
and his insight into the mind of the individual—far more 
than upon his knowledge of engineering. 

Yet possessed of all these qualities, unaided, the English 
instructor can not hope to secure the best results. He must 
have the good-will, the sanction and the open codperation of 
the faculty of the college of engineering. One has only to 
recall one or two of the characteristics of the engineer previ- 
ously noted—his shrewdness, his practicability—to recognize 
and appreciate the aid that comes from hearty codperation 
on the part of the engineering faculty. For, if the members 
of his own corps of instruction point out the value of such a 
subject as English, which appears to be totally unrelated to 
an undergraduate course in engineering; if the instructors 
of strictly technical subjects cite cases in which the posses- 
sion or lack of English has had a far-reaching effect upon 
the outcome of some technical problems; if they manifest a 
pleasure in the best of the world’s thought; and if they insist 
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upon intelligible and accurate expression of ideas, they carry 
conviction, break down a barrier and drive home the teaching 
of the rhetoric instructor, who even under the most favorable 
circumstances, is regarded as a somewhat prejudiced witness. 
The most successful teaching of English to engineering stu- 
dents, therefore, must always include as a part of its method 
the codperation of the engineering faculty. 
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BY W. H. RAYNER, 


Associate in Civil Engineering, University of Illinois. 


There is good reason to believe that our schools of sciénce 
and technology may well consider whether or not they are 
quite sincere or accurate in the labels they put on their prod- 
uct. On commencement day the graduate has conferred upon 
him a bachelor degree in some branch of engineering or of 
science; but if we look carefully into the training he has re- 
ceived there may be some question regarding his possession 
of the essential attributes of the engineer or scientist. A brief 
consideration of some of the implications involved here may 
be of some interest. 

The word ‘‘engineer’’ from its very meaning of course 
refers to one possessed of such qualities as ingenuity, inven- 
tiveness, ete.; while the attributes of the scientist are also 
quite definite even though they cover a broader range of 
human activity. The scientific method in which both the en- 
gineer and scientist are supposed to be trained is quite a defi- 
nite procedure and has been stated by John Dewey* as 
follows: 

‘‘In any given science we attempt to state our knowledge 
in such form that it will answer both of these requirements, 
so that we may test any given proposition by noting whether 
and how it follows from other propositions taken as estab- 
lished and also may utilize given propositions to arrive at 
others not previously known. The process of obtaining data 
(or evidence), of definition (or fixation of meaning), of gen- 
eralization (or reduction to principles), and of classifications 


* Monroe, ‘‘ Educatienal Encyclopedia,’’ under Scientific Method. 
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(or graded grouping) characteristic of any science, are the 
means taken to satisfy these requirements.’’ 

He then goes on to make the following significant comment: 
** What is taught as science is often nothing more than a pecu- 
liar or technical body of information (q.v.). Externally 
speaking, it is science. That is, at some time it was actually 
reached by processes of reflective inquiry conforming to the 
general canons just mentioned. Moreover, it is labeled sci- 
ence in the educational scheme. But in so far as the pupil 
is unaware of the processes of reflective thought which give 
the information its characteristic scientific status, it has no 
real right to the title of science, and in so far as he does not 
himself go through these processes and thereby take an ac- 
tive part in performing the specific logical processes that 
transform the body of facts and laws into a science, there is 
no genuine study of science. There is merely the acquisition 
of a certain bulk of externally communicated information, 
information which is, indeed, distinctive in its technical 
terminology, but which is for that very reason more remote 
from any actual thinking on his own part than acquired in- 
formation of a more familiar sort.’’ 

In the light of these statements, let us look at our collegiate 
methods in science instruction. The usual method of pro- 
cedure in many courses in science is made up of the follow- 
ing parts: (1) Assignments from a text; (2) references for 
collateral reading; (3) lectures; (4) laboratory practice; and 
(5) examinations, daily, weekly or term. 

The function of each of these parts may be briefly charac- 
terized as follows: (1) The text gives in convenient form the 
main facts and principles to be covered; it describes the 
achievements of other men—often most ingenious and stimu- 
lating achievements but very little is said of the painstaking, 
patient, systematic procedure and resourcefulness contribut- 
ing to the attainment of the results secured; (2) the collat- 
eral reading supplements the text; (3) the lectures may be 
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of two types; (a) demonstration lectures, where an experi- 
ment is performed before the class to illustrate some princi- 
ple, or (b) outline lectures, where an organized body of facts 
is given to the class, which serves to amplify the students’ 
reading and to give coherence to the course; (4) laboratory 
practice consists largely in using apparatus assigned, follow- 
ing specific directions from a laboratory manual to secure 
prescribed results, and usually followed by a written record 
and interpretation of the results achieved; (5) the examina- 
tions are used to test the students’ comprehension of the facts 
and principles he is supposed to have mastered. 

In its relation to the educative process, it is noted that this 
procedure gives excellent training in the ability to follow 
directions ; to record and exhibit results neatly and concisely ; 
it provides the student in a very efficient manner with a large 
body of facts and data; and it develops the students’ powers 
of observation and deduction. It is, however, quite devoid of 
opportunity for training in the scientific method. There is 
little resourcefulness or initiative required in any of the steps 
mentioned above. The whole performance is carefully planned 
for the student, not by the student. He manipulates objects 
but does not devise methods, he learns many facts but diseov- 
ers none by his own research. 

The distinction is not a new one. There is no claim for 
novelty in this regard. Rousseau in speaking on this princi- 
ple in Emile’s education said: ‘‘Let him not learn science, let 
him invent it’’ (Emile, iii, 173). ‘‘Emile will never know 
optics. He will never have dissected insects; he will not have 
counted spots on the sun; he will know neither microscope 
nor telescope. Your learned pupils will deride him. They 
will not be far wrong; because before using these instruments 
I mean that he shall invent them, and you are right in be- 
lieving that this will not be early’’ (Emile iii, 223).* 

* Cited by J. P. Monroe, ‘‘The Educational Ideal,’’ Boston, 1896, 
p. 166. 
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I suppose none would regard this as practicable procedure; 
each generation must not be given the task of reinventing all 
that has preceded, and yet there is in this proposal the germ 
of true education in science. This method would provide op- 
portunity for the expression of the creative impulses in the 
individual which constitute the very breath of life to the sci- 
entist. This point receives support from Professor Henry 
Fairfield Osborn, in whose book on ‘‘ Huxley and Education’’ 
we find on page 9 this sentence: ‘‘The lesson of Huxley’s life 
and the result of my own experience is that productive think- 
ing is the chief means as well as the chief end of education, 
and the natural evolution of education will be to develop this 
kind of thinking earlier and earlier in the life of the student.’’ 

It may be that the ‘‘project’’ method of instruction, which 
is spreading so rapidly at the present time, is in part a ful- 
fillment of Professor Osborn’s’ prophecy. Prof. W. L. Upson, 
of Union College, who cites the above quotation, believes that 
we need a new conception in the matter of education in the 
sciences. In his courses in electrical engineering he endeav- 
ors to center his instruction about the laboratory rather than 
the classroom and encourages the students to ‘‘invent’’ as 
well as to ‘‘learn’’ new principles. He thinks that a little 
original work on the part of the student is worth much more 
than a few routine reports.* 

So it may be that we are training artisans more than we 
are educating scientists and our degrees might better be given 
as bachelor of craftsmanship or bachelor of skill. It may be 
that our educational methods, born of .necessity in handling 
large numbers of students, are wise and justifiable but there 
should be no delusions regarding the character of the results 
achieved. It may be good social policy and wisdom in econ- 
omy of time in our schools to train a large number of persons 
who can do the routine assistance required in the professions 
rather than to attempt the more precarious and expensive 


* See ENGINEERING EpvucarTIoN, 8, 5, p. 192. 
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process of educating scientists. If so, then our present meth- 
ods may be deemed passably satisfactory. On the other hand, 
if the purpose of our scientific schools is taken to include the 
education of true investigators and scientists who are to do 
their part in broadening our fields of knowledge then, if the 
above remarks have any significance, they imply the need of 
a very different educative process. 


Positions Wanted 


951. CAPTAIN OF ENGINEERS with seventeen years’ experi- 
ence, seven of these as head of electrical engineering department, 
is open for fall engagement, west preferred. 


952. ELECTRICAL AND MECHANICAL ENGINEER, now 
assistant professor of electrical —s. at prominent Eastern 
university, desires connection with Mid-Western engineering 
school. Capable of taking entire charge of electrical or mechan- 
ical engineering department. 


953. INSTRUCTOR IN MECHANICAL ENGINEERING, 
seven years State University, lectures, laboratory, research, de- 
sires advancement. Degrees, energetic, competent, practical ex- 
perience. Aérodynamics and wind tunnel work. Personal inter- 
view at S.P.E.E. annual meeting, The Johns Hopkins University, 
Baltimore, Md., if prospects good. 


954. A NAVAL ARCHITECT AND ENGINEER with three 
years’ teaching experience in steam engineering and six years of 
practical work in engineering and ship design, would like to obtain 
a professorship in naval architecture or some branch of steam or 
gas engineering. Have been engaged in war work for the past 

r years and now desire to return to teaching. Graduate of the 
Massachusetts Institute of Technology. 
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Every electrical engineering and manufacturing 
facility of this company has been applied “without stint 
or limit” to the vital business of winning the war 


*‘More Ships!’’ and Electric Power shapes forests into hulls and masts 


America becomes a maritime nation overnight. Shipyards 
have sprung up like mushrooms. It is a race against time, 
with every day counting. The construction of wooden ships is 
largely a problem of lumber and labor. Electric power responds. 


Electric logging engines go into the forest's depths and bring tons of 
timber to railroad sidings and river. Electric log hoists and carriages, 
lumber stackers and conveyors, handle logs and lumber with less labor 
and in less time than required by old methods. 


Big electric motors and controllers are dispatched to the lumber mills 
to operate band and head saws, slashers, trimmers, edgers and planers, 
making new records in lumber production. 


Lumber for ships is not the whole story. Thecall for more cantonments 
and barrecks, spruce for aeroplanes, workmen’s houses and additional 
shipways comes at the sametime. Powerful cranes and hoists, neces- 
sary in both steel and wooden ship construction, must also have electric 
power equipment. 


Look for this— 
the mark of leader- Many are the problems in control and motor application. Industrial 
ship in electrical de- engineers and managers place their needs before the General Electric 
velopment and Company, whose engineering and manufacturing facilities are broad 
manufacture enough and big enough to give the answer in record time, so that the 


great war program may not be interrupted. 


It is for America’s manufacturing and industrial efficiency that such 
an organization as the General Electric Company is maintained. It is 
to the interest of the country as a whole that industry avail itself of 
the opportunity to consult with the industrial engineers ot the General 
Electric Company; for many a perplexing production problem can be 
solved by the correct application of electric power—sometimes without 
adding to the present electrical equipment. 
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The ‘‘Constitution’”’ 


of today 


ts Electrically propelled 


HE good ship “Constitution” was ample in 
speed and size for its day—but the fighting 
ship of today is propelled by electric motors, 
which give it a speed and flexibility of maneuver 
impossible with any other form of propulsion. 


Over 100,000 horse-power is required for a 
battle cruiser. Electric generating plants on 
board ship now have greater capacities than 
most city power plants. 


The General Electric Company’s generating and 
propelling equipments are in service not only 
on the largest types of battle cruisers but in 
the merchant marine. 


With a quarter century’s experience in building 
electrical apparatus for mammoth power plants, 
and in applying electric motors to every indus- 
trial service, this company has contributed its 
engineering and manufacturing resources to 
the new development at sea. 
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When Your Students 


Secure jobs that include 
‘testing, ’’ they are very 
likely to be required to 
measure insulation resistance 
with a 


Megger Testing Set 


Therefore why not make 
them familiar with the 
**Megger Method,”’ before 
leaving school or college? 


Sooner or later, we believe 
a Megger will be found in 
each well equipped Engineering Laboratory; and shall be glad to do our, 
part by supplying full particulars (including catalog) upon request. 


JAMES G. BIDDLE 
1211-13 Arch Street | PHILADELPHIA 


The Leeds & Northrup Co. 


Electrical Measuring Instruments 
of Precision 


for use in Engineering Laboratories 


Our publications contain much scientific information 
of interest to Engineers. If you are not receiving this 
literature may we place your name upon our mailing list ? 


4910 Stenton Ave. PHILADELPHIA 


4 
| 


This immensely valuable catalogue sent free on request 
A DESCRIPTIVE LIST OF 


TECHNICAL BOOKS 


Prepared by a Committee of the 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 

This is a reprint of the list issued in 1905, with a supplement con- 
sisting of newer books recommended by Epwarn F. Srevens, Librarian 
of the Pratt Instrrure Free Liprary. 

The above list includes but a small portion of our extensive stock of 
technical and scientific books. We invite correspondence with this de- 
partment of our store, and also recommend our Montuty BuLerin oF 
New Books, giving descriptions of all new books both general and tech- 
nical, which will be sent free to any address. 


A. C. McCLURG & CO. 
218-224 South Wabash Avenue CHICAGO 


THE NEW ERA PRINTING COMPANY 


LANCASTER, PA. 


is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 


Announcements, Reports, etc. 
All Kinds of Commercial Work 


Publishers will find our product ranking with the best 
in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 


THe New Era Printinc Company 
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Recent. Textbooks in Higher Mathematics 


Woods and Bailey’s Analytic Geometry and Calculus 
The revision and abridgement of the authors’ ‘‘ Course in Mathe- 
matics for Students of Engineering and Applied Science.’’ An im- 
o t — is the number of problems, some two thousand 
in all. -60. 


Goursat’s Course in Mathematical Analysis 
Authorized translation by E. R. Hedrick, University of Missouri, 
and Otto Dunkel, Washington University. 
Volume I treats the subjects studied in a second course in calculus 
in American colleges. .00. 
Volume II covers the theory of functions of a complex variable and 
the theory of differential equations. In two parts: Part I, $2.75; 
Part II, $2.75. 


Maurus’s Elementary Course in Differential Equations 
An easy introduction to differential equations as part of a course in 
integral calculus, intended primarily for first- and second-year 
students in engineering courses. 72 cents. 

Hancock’s Theory of Maxima and Minima 
Acourse in the calculus introductory to graduate work in mathe- 
matics. It aims to renovate thoroughly a subject into which have 
crept many errors of reasoning and practice. $2.50. 


GINN AND COMPANY 
Boston New York Chicago London 
Atlanta Dallas Columbus San Francisco 


Leaders of the World! 


It is one thing to take the lead; quite another thing to hold it! 


Electrical Indicating Instruments 
were the first exponents of the Art of Electrical Measurements 
as it is known today. But of far greater importance is the fact 
that since the beginning substantially every advance in the Art 
has originated with this Company and found its first embodi- 
ment in this Company’s Instruments. 
Weston A.C. Portable Precision Instruments 

possess characteristics which have commended those instruments to engineers the 
world over—accuracy guaranteed within one-fourth of 1% of full scale value, adap- 
tability for use on circuits of any commercial frequency and any wave form, t 


overload capacity, low moment of inertia, effective damping and shielding, and the 
legibility and remarkable uniformity of the hand-calibrated scales. 


WESTON ELECTRICAL INSTRUMENT COPIPANY 


New York Boston Chicago St. cisco Miami, Fla. Minneapolis 
Philadelphia Richmond Cinci Detroit New Orleans Toronto Winnipeg 
Buffalo Cleveland Denver Seattle M 1 


And in principal cities throughout the world 


3 Weston Avenue, Newark, N. J. 


All of W. S. Franklin’s books on Electrical Engineering 
and all of Franklin and MacNutt’s books (except Gen- 
eral Physics, McGraw-Hill Book Co.) have been taken © 
over by, and all orders for these books should be ad- 
dressed to 


Franklin and Charles 


Publishers of Educational Books 
BETHLEHEM, PA. 


Of special interest to Teachers of Physics 


Mechanics and Heat. . . . Price, $1.75 
Elements of Electricity and treatise 
i ve ysics by Franklin 
Magnetism ..... 1.60 MacNutt. 
LightandSound ...'. . 1.60 


General Physics A one-volume Physics Text by Franklin Price: $2.75 
and MacNatt. Published by McGraw-Hill Book Co. 


A Calendar of Leading Experiments, Franklin & MacNutt Price, $2.50 
Professor H.S. Allen reviews this book in Nature for December 5, 1918, 
under the caption “Goods for Physics Teachers,’’ and he expresses the 
opinion “that most teachers will find the most stimulating part of the 
volume to be the humorous interludes, criticisms, and questions with which 
the book is filled from beginning to end.” 


Elementary Statics (Mechanics) 
Franklin & MacNutt, in paper covers . . . Price, $0.50 
Simple Tables for Students of Physics and Chemistry 


Price per 100, $2.50 


Our Electrical Engineering Books may be of in- 
terest to physics teachers who give elective courses in 
Applied Electricity. 


Complete book list sent on request. 
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